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(54) METHOD FOR IDENTIFYING MULTIMEDIA DATA AND ITS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an identification 
method and its program which is robust against the 
incomplete boundary information, and therefore able to 
perform identification even when there is any incomplete 
boundary information, whose processing speed is short 
and high-speed, which can be easily installed in a 
computer, which does not raise any fear that different 
spaces are classified into one space, and which can be 
applied to a multi-space. 

SOLUTION: This method comprises an external data 
acquiring step (S1), external data input step (A), a cell 
dividing step (B), cell sectioning step (C), space 
sectioning step (D), simulation step (S3) and output step 
(S4). In the cell sectioning step (C), a boundary cell (13a) 
is sectioned into a cell having a cutting dot where its 
ridge line or vertex is cut with boundary data and a cell 
whose portion brought into contact with a cell in a 
different hierarchy is larger, and whose portion brought 
into contact with the cell in the different hierarchy has a 
cutting dot and a medium number is added to each cell vertex. 
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[ n? m m * <d m ] 

[fflstS59 1 ] 

n > tf j. - £ £rffl ^fe 5 a b-- 3 >mmic fcl^T, ^013^- ^ ( l 2 ) OEXtffr £> K 
fl- $ t* - * / V # * # fij $a II jl fi £r m X t B fit £ n fe -b ;W f* - * © nE tl k K -b ;!/ 7* - * S ffl 
lr>fti/5aU-i'3>'j6i*1?0-lCffll1?*r)T, ft ft ft (1) ©£#7*— *fc«Jt3i 
**6a«»»f-* (1 2 ) *SfftSW»f-*«SXf y-y ( S 1 ) t. mftWf 
— Z (1 2) * n V tf a - * fc A^]f 3 ft»7*- * AA/ X r- >y 7° (A) £ , M IB ft g|5 7 s - 
**%J?¥ffia*llt3£-r**2rfl:-fe/U (13) £ # #J T 5 -b ;l/ # fij X -r >y 7° (B) #3PJ 
Shfe«--b;l/*«»7*«-^*^trStlfi-b;i/ ( 1 3 a) t^lff-^^t$4^#|ff-k;l/ 
(13b) tlcE»tS-(r;l/E»Xf'yy ( C ) . hu IB «■ -b ;l/ <D & « £ % % I? 7 s - * T 10 

ft « 6 n « 3$ © ffi tc is # t s ^ k # x -r >y 7" ( d ) t, ffi m » -b * « © ttf tt m * m 

<✓> T 5/ 5 a 1/ - %/ a > * ft 5 ~> 5 a U - ^ a > X t- «y 7" ( S 3 ) is f OSiR^fiJ^t § 
tHAXf'y / (S 4) t^t I, 

Huia-b;l/E7>X-r v 7° (C) tcfe^t, itW-b^ (1 3a) *8E#t*— ^TfSitttifettlH 
T? 8 a £ Pgii © -b 4/ £ JS L T V* 3 SP » ic ty Bt jfi # ft "T 5 -b ;l/ £ fc K # L . o -b ;HH £ 
C M * 3i 2 ] 

HufC^raK^XT- >y 7* (D) tt, »||7*.-*T?tt«6n;fc22IHI*5fcS*3?£IHI#*f 
<0#^^-b;KcKgt§*«l?-t!;VKtxf7^ (d l ) it, JS^-fe ;kd * t* 20 

CM* JH 3 ] 

Mi U m W -b ;b m 5£ X x y 7° ( D 2 ) fc *> <^ T , «»f-* t-St5IjS*Blttt5 20 

^^5^-b ;i/©?gprgs ^© ti^t ^se-r 5 , c t * & w t ^ & m Mm 2 ic mm<o & mm. 

ffiSE-fc frftm X 7- -y 7 (B) tcfev^T, (1 3) fcftgB'r- * K ^ s n^>mn 

os^wrs, c t *w« -r ?.w*js i t HB«g©^^^««7 :;, -^ ©iss'j/j 30 
cts 3^ 5 ] 

ffi IB-b^^SijX 7- >y -f ( B ) fc&t^Ts # ^ -tr ;b x — ^ ^ TrI — © A ? £ © ift^^-b )\> (l 
Clt&gf 6 ] 

fij IB m n -b ;l/ Wl X t- <y 7" ( D 1 ) a , X , Y , Z©37j|6llcWLT}©lCi8igL, V^ 

i*F}»»a»at * o , tuffs tfc;>5rf*-b;i/ (1 3) «^T^)iM^^a-r?.s ctsuttt 
ww««rfflvT, ftmyoomftT*- * * e> a 5 fl-ssT*- * (1 2) sx^jt swas7*-^ 

A i X f y 7* (A) t , MffB^gPx-^^r^^^lS^ifiS-rSitTj^-b;!' (1 3) t ^> fij 40 
■r?»-b;^»«i|X7"-y7° (B) fc, ^|Jtif^t;^«Wf-^%t&lSi:* (1 3 a 
) i^^x-^^-^S^v^HMW-b;!' ( 1 3 b) ttg^tS-b^K^Xfy 7* (C) t 
, ffi m & -b ;l/ <?> #r Jl ^ % » ^ 7 s - * T ft « p> ti fc % IS <0 ■& ffl \c K » T § 2S 181 K»Xr7 7 
(D) t%^SS^-*feii>o^aE*7 9 ~^o»»j7*nry^i»o 

c « n © p a * m ] 

[ 0 0 0 1 ] 

fc?<0 7*0 7*7Ali:i8t5o 

[ 0 0 0 2 ] 50 
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W^HS«'Kfl5HI5S©3H»kH5^T, CAD (Computer AidedDesig 
n ) N CAM (Computer Aided Manufacturing) x CAE 
(Computer Aided Engineering)^ CAT (Compute 
r A i d e d T e s t i n g ) & E ifi , =t ft * ft tK *P X , fl¥ W > W K © 5 a U 

[ 0 0 0 3 ] 

£ ft s il is W 4->5al/-J/3>Ti6§C-S imu 1 a t i on (Coo rpo r a t 
i ve S imu 1 a t i on) , inl^ n *X t #1 L ft A - C A M (Advance 

d CAM).^<S<Dffifi#«ti5-tJ:£D-fabrication(Determinis 10 
t i c fabr i cat i on) gSLOoJS, 
[ 0 0 0 4 ] 

iaLftf*®5'5aU-i'3l'f@7li 1 fcf ft ^ © % * S tt S £ & St * * 5 , m X tif 

5 & ±1 £r % 2^^Xtt3*^<0»WilOrtf|^^ffl|}^*J|iiJ^-r*«Bij75rft*<<&Si:3S:So 
[ 0 0 0 5 ] 

fle^ort^w^jsrffi a b-Ttis (o^^ssns, c 2 ) MR&wtitm^rcffimi&s. (fit 
38) ( 3 ) mwmmic&tf & =, x #Mis*, ( 4 > Mfaiisk ( 5 ) c u r 1 e s s 

<0^m. (6) A»*%|oftS z e 1 i sk 1 © 73 j£ ^ P u 1 1 i <D 7? i£ , R tf # if ;£ 

[ 0 0 0 6 ] 

[f*ffF£6* 1 ] 
W BH ¥ 9 - 8 1 7 8 3 ^ $S 

[ 0 0 0 7 ] 

[ Nr fF X fR 2 ] 
# ffl ¥ 8 - 1 532 1 4 J§ & « 

[ 0 0 0 8 ] 

[ jft X RK 3 ] 

K1 2 0 0 2 - 2 3 0 0 5 4 §^I8 30 

[ 0 0 0 9 ] 

CWfttAW 4 ] 
#1 2 0 0 2 - 1 42260^. * & II 

[0010] 

(1) <DfgJgjj!iK(fiJ3I)fcfc(Ray crossings method) a, AA1 

m r£ t x m <d m js « m w <d h g& , ^a^t^^^^gptfygij-rstfo^feSo 

$t S ( fit 311 ) r£ (i , ft £ ^. J J:\ " Computat ional geometry in 

C second edition" (J. O ' Rourke, p. 246, Camb 40 
ridge University Press, 1 9 9 8. ) (C|l|^StlTl(^„ 
[001 1 ] 

ffi $ !$. « ( fit 31 ) & f i , ^«3^fc*fc*«|»i:»-rs»-&fctt^ ffi *I i: & £ ft a6 tc * * 2 
■3*5lifOSjas<-r3lc4oTLS5ftftIfflT?S1', (CADx-# 

T-^O^JS^ficSfftS) © if 1% £ t ig ffl -v * a lr* v 3 R9 ■ «* & o ft „ 

(2) »^W«o»*^A6.nfeH««iafe:43»s«ffii**ra^/'ctH«Js£S (fit 3D r£ 
t± , 0V fcT , rfi-^^^iiMj ( R o s e n f e 1 d & K a k g Jl gR , 3fi 

ft ^ a , pp. 353-357) twssnn^^s ffliffiftt&^ftfticKas 

a, £ S fig fit «fj:^«*<»a fc«J5U#IE L < t? * & v ft SONIitt? fto 50 



JP 2004-334640 A 2004.11.25 



( 3 ) m #M 9. t 9 X * ]B $F fi „ IrU r f* f 5> * ;U 1*1 « *L St J - p . 3 3 4 t ffl S 

J»LT«><^i6lf***Cx * it 0 ^ ffl ( BB itt Si t a o T v a ^ ) © & £ ffl ffi * « 7- it 
L ft iffi « £ L jg ^ ic it IE L < IS BU T? # 4 V» o 

( 4 ) Ctl * lei M -T 5 # }£ t; L T # /j fa Ji gfl; ( m p . 3 3 2 ) USi'SSsH^i^. 

(5) ija-xiv^ = 7'j>^ cwsjiSffi^6aififfli**w*«JS*rs/3te) o^ifk* 

it § C u r 1 e s s © ft ft It , ^ H'J ffl lc M A, « fl) 5if j& £ PI & W * IC » "T S -IS ^ © * * 9 © 
^TfRia H<D^ffl5«*fflf»*ffl^T, aiStfCtfcJ < 18 Ulj » * ® ±tt LT, MffiM 

SflSSST SWfitfttfteT?* 0 , " A volumetric method for b 
uilding complex models from range images 10 
. " (B. Curless and M. Levoy, In Proceeding 

s of SIGGRAPH '96, pages 303 — 312, August 1 
9 9 6 ) K Pa^S ft-T ^ % c 

L*LCur 1 e s s © 7j & it , *TO't;HC»»« SB i$£ « tr 1? * L * < T (i ^ if & ^ 

BU *3 v> t m ffl »f * ia < *> « t 5 & %> o 

(6) A^**ttoftSze I 1 sk KDJi'S (R. Szeliski. "Rapid 
octree construction from image sequences 

. ") JfPu 1 1 iCJS ("Robust meshes from multipl 20 
e range maps." K . Pulli, T. Duchamp, H. Hopp 

e, J. McDonald, L. hapiro, W. Stuetzle. Proceed 
ings of International Conference on Rece 
nt Advances i n 3 — D Digital Imaging and Mo 
deling, May 1997, pages 2 0 5 - 2 1 1.) tiofrtf Lfc 

, SS0 3 0lc5->«LTi5¥^fflIt5^STi6 5 0 C ft 6 © A & T? fct , tSii& (p r o 
j ec t ion) »ff**t;H:6^tffl^T^«ft»i:s Bf 170 *» 3 , 

Hlfiii© r # r fi IK * 7* ;i/ M bp. 5/ x t- a & xf * © /j m j it , w se *f #t © » w M #K © ffi 30 

at, 's*©^ia © t wzumnto j5 t 1 1 % & 3 ^ mo mmomttf 
— sc-r s tr* wsg-r s ©t^ s o i/frt> c ©//&{*, M^'tt fifc^fftf* s Jt-a-(c5a 
« t * a v^t ^ -5 ^ ^ s o ft o 

W WF m 2 a s # ^ -fe ;l/ «r ffl ^ T nfJ 5£ £ tf 9Si£t*$5tf, Pg/i ft ic » (S L T ^ a ^ 
. r - # © S Ik M II * ffl ^ S ft & 2: « ® L M ft! T? # a M ffi ^ a& o ft. o 

t#fr-.*iK4© r^^T f -^©rt^ ! f-ij/i£7afii-e©7°p aj a, f— * ©ffi# jgiStfW 

t LTa^dStJSttt&oT^StiO© 1 ■b;K'»5ti^2lIJt*L*ft9 C 

^^•r^^tc, ^ © as ^> ^ f 1- 1 -3 * -5 ic&s£i±icnfr < »w*3rs *^a«» -o ft 0 40 
* 11 a .t xE l ft r$ m £ i* St -f s ft ft fc fi'J is £ n t © t? * s c -rati?, * ?e « © h 

Tt*56fntfi)>4<, 3* a «s rate fe^ l t t ® ffl ffl fig -e^ ^ «»u a- i: ^©y d y ^ 

[0012] 

ctiiaoT, (1) Kmi&mffi. m • vt#m«. mmm«x. muhun. urn 

1m X > m. IB ha x © 5 a 1/ - > 3 > , ( 2 ) A <* a H © ^ {# i: A x % ffi f i> fe © © > 

5 a U-^ 3 V, AJLMiCft? SiRW", *DX, (3) % ft * $t iiS ft * if © ft M 1ft t 50 
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a x m ft m <£ ■** § m g <d m m , w > 1m x , e ±c r , ttffij&ira^ttxsffl^Hrffi^aso 

coo 1 3 ] 

* 51 £ J: ft f±\ 3>tf a 3 yfiatfcH>t, ^ SP 7 s — £ (1 

2 ) CD ?j{ m 3CP ?> & ft 015 -r - £ * A ft * » S ij fl M @ S T llci tl 2 ft fe b ;U - £ O ffi H i: 
H2;l/r-^?ffl^fe->5al/->'3 t 4 0-ji©i!!li?fe-3T, ^ ^ #J ( l ) co 

* t m&m-fr e> * s fl-i-ftx- * (i 2) ^nits^isf-^iixf')'^ (s 

1 ) £ . m ft fflJ 7* - # (12) ^3yif a -^fcA^t5na!f-^A*Xf77 (A) 

Mffi^sisx-^^^i^f-su^ift^-rsis/j^-ir^ (i 3) fc^apj-rs-t^^wx-f-y 

7 (B) i: , # #1 £ ft ft ft- b ;l/ * &ft x - # * H tr Si W -fe )V (1 3 a) tM^-^Srfr 10 
S £ li* ^ m ft b >b (13b) fc fc K 73- -T & b *K tj s X f- y f ( C ) £ , ml ite b ;l/ © & M 
jfi««Wx-^Tf«:W6nfca»0«Siyifc:K»-rs?SBBK^X"ry 7 (D) MK^i' 
^fti<Ditt(i6§I^t->5 a b-->3 >^fH i b-->3 yXf 7 7° (S 3) £ , =t 
co ffi & % Hi ?J -T 5 HI ^Xf7 7" ( S 4 ) i: £ L , 

»E'fe^K»Xfyy'(C) fcfei^T, «|#Hr/l/ (13 a) * f*- * T*St« $ fe (±IH 
jS*^«Wf*ns«I»fj!S*i*o-b;l/a, ^ * 3 |ig » © b ;l/ ft Jg T S 8P ft © A ^ « 5 © b ;l/ 
"Z»a*<&IBJBI«)"fe^i;SJLTV^SSB »-fc Br A ft U ft "T 3 b /I/ fc: K L , o -tr ;l/ M jft 

crkfcjKHa^^M^s, c * w * 1 1 & m « x — * © at m m & si « * n § . 

*5BWfc<fcnar, sn(«*fli^T, ^ti©i#r-^!!i^^§^gBf-^ (1 2 
) ^A^tsn^f-^A^xt 7 / (a) ffimftUT 1 -* zmnw-Mfitfrnict %m 20 

fti*-tz>l> (1 3) t^tlt S -tr ;U 5> ffl X -r y 7 (B) KM ^ n ft & >V * t% R f ~ 2 
^•^ty^W-tr;b (l 3 a) t St^-r- ^ * v^«l»-fe ;u (l 3 b) itK^ti'fe 

*K»Xf'^ (C) fc, t9!E«--b;l/iOS-Kjfi*JJBISL7 ? - ^ T?tt « nfe«#tcD?S^{<: K 
'^-r^aflHIK^Xxy y (D) t*Hi«S-r*feii)0^jSaif f -^©»SiJ^'P^^AA^ffi« 

* n s o 

X id * % W <0 m t * co y p 9 -5 A * ti ff . ;b # fij X x «y ^ ( B ) -^-r^TCD^gp-r 
- ^ (12) ^mn^Wii^m^-r l477^-b ;!/ (13) t5>fJL. -fe 7> X 7^ >y y (C 
) t? » SO 2 n It & -fe ;P * ft # -tr ;l/ ( 1 3 a ) t # ^ W -fe >U ( l 3b) t (cK5>t 5<OT\ 
^315 5»-^t (l 2 ) l*1Rlcm>ftffim<DJfiffitf&~o X i>. fo-fmmzfr ( l 3a) Xti^iSt 
W -b 3b) KK»«h5. 30 

[0014] 

Sfe, lSyj#:-tr;l/ (13) It, Ttcom.m-f- 9 ic ik^T <0 7» % t 2 "- * © - gp ( 

eii^f? i ^) © * £ t? o^jg w-t? ;b (i 3a) tt^Ltia^ mm-f— $ iz>&-? 
mmz>i< (i 3 a) testis,, Mfc, x - ^ <d x m m , m w '« « tc -^m » %> -d t t> » ^ 

©);S«Af « ^ifi73^-b;b (1 3) co A" * S J: D /J> ^ v K 0 > A'l^^tfgff f^^ t 
iflSJiHrA (13 a) testis. 
[0 0 15] 

h ft 1$ ^ x *?tm co ?5 m z =t <d u 9 5> , mRmmco^mictt Lrmm-e& o m^ffi 
m k >fm ft & -o x t mm ft -v # « . 

[0016] 40 

5 Sf5 4> tc « jjS te ft "T 5 b )V ( o * # -b ;!/ ) ^IW^dilcJ;^ ffiJiS^^USW^ 
lc *f T«IW<O^F«E^r*fi CtCl:5< ^ S & BP # * 'M ft m t Z C t ft*im £ & 0 , 

* >; coiiA^fflJfti'J LiaM^il^ Mjfigfc -j? « § „ 
[0017] 

s , b ;uxa j£ cr t \c m m m n & u »■ s it it , <t o m m % m m ft nj ftg t a § „ unmottf 

6 L^mm&mic m e «s m x ^ c d > a , ^ n t 3 - ^ -e tt « e. n fe s m 
« £ n * s ?s m # ^ i ^ ^ t <D itw. ft b & k. ■? % & mn -t ;i/^5e x ?■ v 7 c d 1 ) a % 

*fft*»S7f 7^ (D2) ifr545. 50 
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C © ft m lc & n fi\ iS^^-fe^ (l 3) <D±TIcMVT , ^itW-b^IS^X^ -y •/ (D 1 
) iJ^W-tr^iaJiEX-r-yT" (D2) *lH"fOff5«l*Tf, -r^T©-b;l/©#Ifi;S£:3l# 
t - * if f± 5 4a ft « »■© SngKE^-T-SCttfT'^So 
[00 1 8 3 

JE^T, -b ;H5c n ^At^ipT'ti, JQllf^ttO (n) <D * - it - (nfcitfll) 
[0019] 
[0 0 2 0 ] 

H . ±& » -b ;b (1 3 a ) "?ftW6ftfc*»©2fflfcttSft3fflra#^ktftttt&ft*© 10 

t* , sft*sia!B'-o©aiafc»asftTLS5 6 j tn*">ft<, ^ a ^ \c tc ^ l t t> 

SS ffl nf £ X' & 5 o 

% 2 o # m & -t ^i/ © ?s m # *§■ © ^ -r n tc as s -r s . 

[ 0 0 2 1 ] 

Sfe. ffi E -fe ;l> ft «U X t- y 7 (B) {cfci^T, ifi/jft-b/l- (l 3) ^ g|5 7 s - * # g ti 

»J»c «fc 0 L, 20 

M3B-b;l/K»x -r- -y 7 (C) fcfct^T, (l 3 a) ^i5?f-^ f gllfttii 

^^^Wf^ns^JKr^^^o-b/l-t, g ft 3 » » © * ;l/ S *- « « # © * * K 5 (D -fe ;l> 

c © tj ti- fc j; d . A#*#8yr 5 c £: fc <t 0 ^ v - c a d f~ iftiltsciS'T?*. 

* fc , M Id -b /l/ # M X -r y 7" ( B ) ic ^ T , # * -b ;!/ r 1 ' - * £ (FO - © ^ # 5 © W. ft i* -b 
;b (l 3 ) # *ij T § , c ttfjf SL^o 

[ 0 0 2 2 ] 

wim&Mft-b frmT&X-T >y f (D 1 ) »±, X, Y, Z © 3 7j |fijfc*t LTJHfcHig L, 30 
Bil»«afllli:J:9, ift ft! it ^ ft -b ;b (13) O^TSMtiiatS. 
[ 0 0 2 3 ] 

# ^ -b ;l/ 7* - * co m Jc & > X , Y , Z © 3 ft IrI tc W L T (SB (c £g m T c t K J; K> , V - C 
A D 7*-* ©»-&fcti, BlWftffllfcJ;^ it#ffc-b;b (1 3) © £ T * HH fc ft ft < 

[ 0 0 2 4 ] 

[56tW©^fifi©m88] 
«T, * W © # * LV3«it^aB*Hffi*#8abT«iWr*o 

*58(W©^H^#2j(i % rff^« t Lfc^i^T 1 '-^ ©IBS73 16 J ^riiJ^Ltli 

I L T i/ 1 5 (WW A UK 3) o d©^te(i, ^^^^IS^^^-Lfc^^^-^^r/h^^sBli 40 
8ttldtt5<:i:tf-et, ChtJ;!), • «JS • «Btt*« • HJB*-tc«Ic 

^IIL, IS ft ^ 6 /JP X . ffljfe, liC^, lfffiiiiaif-a©lfifc:B8bS7 , ~^*BIU"7'-*-Tf 

% C ttfr-Z , CADtv-Salz-i/g y * ~ % ^ h X % % MVf ? — Z <D 

I^/ifcit§tdt$§„ C CO # ft tc J; 5 r- ^ ^ rv-CADf-^J tWZF. C CO 
■T— 2 % f\i ^ fc m W * ~> 5 a U - ^ 3 > rS'Ja-ACADJ X {4 T V - C A D J in? 

^^mco&mm-r — $< commji'&iz, v-c ADf-^^iffltsotwtitn^s 1 
, chtRSstif, ii ^ © ^ ^ -b ;i> V s — z ic *> m m m ffl r s c ^ *^ t fr s 0 
sj & *c * 58 h>j ic *? it § ffl IB * m m t * o 

[ 0 0 2 5 ] 50 
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A X7 t LT <Dt%ft ( * SS ) 7 s — ##&Si:€rfc:#*Ht;l/^A#*©:*^*:Vr-S:if©3:& 

7C ?S fSi # » f 3 ut£ 73 ^ © * 35 *5 £ IS ^ © rt © ffi W tt r -b ;l/ ( c e 1 1 ) J j: OF , -b 

;Wc # L T g Sn © « ?B £ « ^ 2 ti: S if 1?r © -b l~ i£ Wb ^ (boundary ce 1 

1) J x S E © M 18 ^ fc £ V -b ;b ^ r#^^-fe;b (non-boundary ce 1 
1 ) J (^SJl3f!i r^gPt;y (inner c e 1 1 ) J ) <fc .£„ 
[0 0 2 6 ] 

# & , ftiStSi^t, *%Wi?a, * ;1/ * * * © # W * >l/ -p 8: 3f -fe fc K S 

o 

L T V S 3 & ;tg £ IS « W 18 © £ 0 * «r o *> © ( r # U a - A fit ( v o 1 u m e 
wo r 1 d ) J * It It m \c T ffi W (wo r 1 d ) J t * 4S ) tit I? t± it^ -b ^ t 1$ 10 

-fe ;l/ © 2 SI « © -5 if "5 S T? B8 IS * < , fro*;l/©rtffi©jK#0fc}:S«ft<«t>ft 
TVS (m%iW (c e 1 1 c omp 1 e x) ) 0 fV^^S^ t& ft *z 1* *z * ffi f£ 
? S-tjKDrtgp, *JJ:tf-fe/l/©JS#"C*SSK I, 01 © if ft 2Mc A 77 mft v*- * £ ©3S 
jS***fe©-e»0, *5?a^t>OB^T*«J|i-b;l'-pft5,.»»t«-lr/l/j:5 L (i 
OlIS^Ibf'b^MCS^ftf Ltl 1 ?. 2-&7t&mfo*t§ift£. Ltt03^;"t'0rt 
»A^ttS-Dfe«B<*« r*S|fflj tfl?^ 0 ^ft^ft©?SW«5VfcigilST&V«£rH:&&;5:3? 

Ktitiistis, Lft*^TBtfflT**isnais (ii) -e a * ft & » # (&m 

IB«K»J*r S «l* rj»l* (b o u n d a r y : »3STJHt^5ftS«|*fcRI&^«) J feU 

< u r |g jBi j t n & 0 20 

hi a, #&ie©^^:Mx — £ ©g»g'J75r&© 7 d — Eg t& s <> c: © m \c ^ -r * a 

•S/jpi. Uhalmx, xtt«»ioiOi'3al/-5'3>iaifc:*i/>T, ^«B$7*— ^ (1 2) 
©ffiSj^6K^*7*-^*A»*»WfflS13Se*«Tfi2it«nfc-fe;l/7 i --^©aBi8tK"b 

!7° ( S 1 ) , nSf-^A*Xf77' ( A ) , -fe;l/#aix r- >y :/ ( B ) , t*K»xf -y 
r ( C ) . SFIg^Xf-yT 4 ( D ) , 5 a. U - a > X 7- y f (S3) R t>* Hi 7J X f- y 
y (Si) fr64«. 

~ Z mm 7*7- v f ( S 1 ) Tfis £f Si 1 ©15ff-^ilttlfr5S5i1.$f- 
*12#BtffrS<, 30 
[ 0 0 2 7 ] 

^gff-^A^Xf'yT' ( A ) T (i > *|.8f-*«f Xf V7*S 1 T Hx t# L fc *t M 1 © 
i5¥r-^tfttti^6^5n»f-^ 1 2 **«m©;£ tfe*K« L fc n > tf a tgfc: 
A^J-TSo ^;^IIXf7^ (B) Tti, 1 2 *«HSt3pjB*«ilt3!S-r S ac* (*-fe 

;M 3 fc ^ *ij -r S o SS*t;H 3 tt * 77 f* -t >u © ffl „ ft 77 -b ;l/ T* *><t v „ 

[ 0 0 2 8 ] 

•t*g»Xf7 7' (C) fti, ^9J«nfc*r-b7l'%«IISl7*-**fr«J«IW-fe7l/l 3ai| 

# f* - £ * it $ * V # Jft # -b ;l/ 1 3 b t iz K # "T S „ J» #SHr ;b 1 3 a fc U « & T Z> "D % ¥ 
■b ;l/ * # tb S o 

[ 0 0 2 9 ] 40 

3! K ^ x 7- v 7 ( D ) T it •> «• -b ;V 1 3 © & ]Jt is * 4K W f*- # T fJ: «6nfea»©«SB8 

[ 0 0 3 0 ] 

-> 5 a U - y a > X 7- y y (S3) T tt , ItASOftttil^I^t, * &\ ^ fr • P 
m - M I-li 'M^f 0->5al/-y3ytrr5o Ili^Xf-yy ( S 4 ) fliySil/ 

— a y © $a « * , w * ar ^ u > ^ ^ ^5 n csistaiAts, 

^^HJl©?^?*^. V-CADf-H Mffl ? % m & t «i ^ -b ;U » 9J x -y 7° ( B ) 43 v 

t » m. 7j -b )]/ 1 3 ^ n sis 7* - ^ * n s ti ft m * m tit t s m nm *e e * a" 5 w<« ^ t # 

S H" tj" * 9J W? JrS *M# & ft 6 * T , A ft ?)• fiJ l£ J: *7 « # fiJ L , t*8»Xf 7 7* ( C ) lc 

*3vt, mft-tfri 3a*tMftT-2Tjmmzrzitm&tfwffiznzwm&*n-o^)\'t 50 
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. a & 3 B'JB <D ^ )V & ^ % ffift <D X % ^ ? <D ^ T° m % & m m <D * t m L X ^ % ffl 
5>^^Wf^*M?ffi-r 3-tr/l/i: fcKf>L, ^ -tr ;V M j£ C £: tc M # *f £ 3 c 

[0 0 3 1 ] 

£ft. 3i'ffi'0^^-t;l/^— ^{cigffl-r§if-a-(c(i, •b;l'^||xf 7 ~? (B) fc&^T, 
- <D X % £ <D W. ?] W -fe ;l/ l 3lc^llt5„ 

111 2 (± 2 & 7T fc 48 Iff & & ffl K # X 7" »y 7" ( D ) CD « ^ 12 T* %> % „ 0 1 & t>* H 2 fC ^ «fc 9 

tc s 2SK»Xf7 / (D) fct, ^tfft/l/iSXfyy (Dl) tSSt;l/SSXf 7 
/ (D2) 
[ 0 0 3 2 ] 

*|j?*;nsgxf^ (di) -eti, «e#t*— * 1 i ?ft9j enfesrawKiiassiiai 10 

# £ T © # * /I/ 1 3 blcS5£t5„ ffi RB # # K fci , i ^ tf 1 2, 3 • • • © « 
ft $> 0 * 'h £ <^ Wfi fc ffl <D * «fc V* „ 
[0 0 3 3 ] 

I ft il <D X r 7 7 ( D 1 ) TB, X , Y , Z<D3#fafc:*fLTJRfc:»]gL, i£ B » W 
4ffllt±t), It # -fe ;1/ 1 3 © ± T «Oc ;£ S TT & <, C©;£2EiJJfc8iJ¥-t;l/l 3 a *l 

a-r a, las^iasf c«i itar k = k+ i ) ^^sts, s **** fc»»7* 

•-^•^ft«&n*v'»i»»"rs>t;i/tc2Sia##3^»^«nTV'»s»-&ictt % * s © £ is 

[ 0 0 3 4 ] 

aiHr^Rjexfyy (d 2) -ea, is*;n 3 a o^ijs^^^f-^Tf±«i?.ft^ 20 

!<^SSt5l^^-(r;H 3 b<03!rif§fcRSt5o * ft , l © X f 7 7 (D2) t 

s„ 

^i^t^stxf 77 (d 1 ) jfi»©#* ■fe7i/f*-^»caffl-rs»^fctt» x, y 

, z©3;£fiifc:*fL-cJ«fc»igTo * ft , V - C A Df-^^litSi^tfj;, Bi« 

*«ijfflk:«fct),a?S'i*-fe;i/i3©^T*jiafcjfea"r*o 

*WW««s S£ » *#> iff » © *S * > «#«fc«f6©fc?S LTI^S J; 3 *-5r-* *>»■*-*>© 
[ 0 0 3 5 ] 30 

am 6 A#-r 5 * 1 2tt, ^ift^atJU'jd^f-*, # is si * s tc ^ ^ s 

E3 ffl fls X « A ffl flc S * , 3 # t£ C A D X (i C G V — )V \C m V 5 Eft ffl x — # , 5)c ^ « * © flfi 
[ 0 0 3 6 ] 

#g|3 x— 9 1 2 (± , C®i55f-?OSA>IC V-CADll@0^y?-7i-XEJ; 
0Ara©A*fc«fc0lft»flsji83ftfc7*-*£, (2) i^i^-fr>+)-, 7* 5> £ If ft if © 
SI«f^^Xf-H, CTX^ + V^MRK feitf-KlfitVol uraePV? 
'jy^Kffl^5ftTt^«i''fe;l/f-?420rt»iifet I 3Vo 1 u m e x — f T & -d 
X Jc v> 0 

tbtix-^tt, *gia e: £ ic a& s 5 -wi/tfow- 5 nft 2 * tc^«{*©ji^ t i'Moaini» 40 

iilX±©*^X©-b;l/^6i5:5V-C ADf-^f S5o C © V - C A D 7* — * fcfc , % 
# *C M fi<j ic & o -fe ;V (M-tr;lO i: £5f ft ft v -tz ;l> (#«J?-fe;t/) fS*2tift4SP^ 

B21cfet^t, r^^;l/j « ffi HI * K B'J &ft#>©#^ (^IfflS^) tLTffi^TV^. 
Sft, -7' 46 -fe ;KD S £! (%#-fe/l/£fc«rta$-fe;I/) ttt*K»Xf^ (C) lc*V»TW 

3? *> 0 # £ *"> £ 5 T n ¥ W S'J ft 5„ 

±izR Lft*$gwo>3 -fe;l/*fi[©MPP.T> 5t(c rtSI5-b;i/©*^ISjSs ffil^@T*M! 
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[ 0 0 3 7 ] 

( i ) M&i&&mic£zffiffl!£tt'<xmffi98 t mr*ffi&<D-emmr*&z, m^mn ( s u r 

face) ^ffi^i«ii£i:tttttS^i«!<:^i^feoTfclSiJ^T!?50T'«l 
[ 0 0 3 8 ] 

(2) mm^mcomn^m-^m^ ^mmb^smicit^zMm-v^^ (t^ct^ntt 

3 £ ^ II R# ffl (i 0 ( n ) © * - - ) tS5„ 
[ 0 0 3 9 ] 

( 3 ) m m w m m v & n> „ 

[ 0 0 4 0 ] io 

(4) gc£fi| ( H # 3 2f fSJ *s 2f .§> (-OCO^K) IC^IiJftUSiCiOft^. 
[ 0 0 4 1 ] 

(5) SBfW=8:«IB*ffi^T«IW"fe;l'fcH*n**Tffi!i«-rSfl!)l?*ffi|ffl ( ^ :H S FSJ ) ( 

[ 0 0 4 2 ] 
[2fefi60!|] 

[ 0 0 4 3 ] 

A^^LT^I.. C C T* f± ;*: ^ -fe ;l> /Jn s ^ -b ;l/ T? 2 pg il 5- 3? SI L- x <#•» S 0 Sftlftl 20 
tfSJBffriu IA*»58i»KTCI (-b;H*3Si) t4t»^ S#f-? §^LT^5„ 
( -b ;l/ © ffl ) 

■fe ;!/ o a ti > # * #|i -fe ;!/ , ft ^ fe ;l/ R o 5: -fe )\> lc K S'J £ 4a £ 0 

[ 0 0 4 4 ] 

r^ftWfe^J it, SJKjS* 1 o t>Jtfc3:^fe;l/;&iA5 0 rfltl!Hr;Uj (i % ftj»f^ 

% l ow±#ot;l/*i/^o It r o * ^ fe ;i j (± . StftSKBC-b^A^SS-rsap^o^c 

[ 0 0 4 5 ] 

ft IP. -fe fi -fe ;l/ & ± *3 <fc tf IS £ ± lc © # tc m m * fir -o „ s fc ft ^ -tr ;1/ f± „ £<©«£, 
i#f-?*j*oi!i^f Ltt;l/fiffi«)$otliK5S^. i3T-tr;l/E(i«!tf^b*» 30 
oT^8ftft«|?tA/t4«fl< 4 ft 5? t C <D&rcifT*t£ Lt^S ft: 46 -fe ;l/ © g|S &C ft I"* 7* 
- $ It ft ffi L & ^ o 
[ 0 0 4 6 ] 

ro4?ft;H «, WKj5*#o£TMift»"fe>l'©lfflT*;fc<&#, J8 g ffi «■ © Si 1 1 « 
ff j£ * ft o C £ ft V * 3 jS # , t^t;^I5:§o 

83T?t;l/B, C , H , Ktfmmmo&V 3 gfi # © :*: # <^ -fe S "T £ o C © d t , -fe 

;l/Btt«Bi^4jtft4^^ij|t;l''e$S 0 £ , -fe A/ K t± $J Wr * *S o tf. d©tfJRTrj& 
iiPg/iS ©£ U 3 Si fc ti & ^ tc feft^fe ;l/ 7i5 § 0 c <r> m T* « -b ;U C , H«*^. «j»r^ 
^ » SIS © * C a "tf! fc * 0 , o**-fe;l/7f»S„ 

( tfJ 0f jS <D fit M ) 40 
«Wj^{4> •b;l/«±, •b;VM±> & z>'o ^ ^-b A> <D m£r, -b ;i/ jffi ± fc PE H £ ft a „ 03 
o ffil T tt » ^Oi^att, o * ^ -b ;l/ C flij *^ €> H. 5 i: -fe ;l/ Si ± <D «J Bf j5 T* 0 , t}\ S ^ -b ;U 
F 6 a 3 £ -b ;l/ a ± <D W m V & o »f jA b « , o ^ «fe ;l/ H W <b 3 £ -b ± 
©WWfjST* 0 » 'J^^t;l/E, G^BIS t M jS± © WW jS Tf* S 0 t © ffi © W »r fi 
, £T-b;l/^±©«IWTj£ t 45. 

[ 0 0 4 7 ] 

* , I 3 « 2 ^7CTgJ|LT^§i0f\ Ofjf-fe^C, H © £J »r *^ ± *^ Si ± t> 

0 4 © C 2 i^fc3^STBffi±£figtS„ 
0 4i±, oSlft^* 3^7cTStHTJBIi 0 C © ^ V T , W ffi C 2 (i /Jn $ V> 3 

fljj © * ^ ^ )V Z * t % , 50 
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c to ffi a f± -b ;b [Si ± ic fie B -T § o c©«WrjS«^ffi*^:#^-b/HBiJ-e*^-rsfeftfcc:<o 
•b ;HE ± fc «J M A £ « < c <k # T? * 5 <fc 5 fc: L ft © , r o ft r b ;l/ j ?is c 

[ 0 0 4 8 ] 

IB] H (c ®r jS C 4 « 4 o © /h b ;]y lz T tt * ft ^ ft © m *5 ± fc {ft H t § W Wt ^ £ ft § 
, C © "c? (4 # Bft L T W"> <£ © £f © ;^ f? O ft b ;WC :J3 T ifri Ji © #1 I$t t. ft %> 0 

( X , Y ) <Dap»1f*-rx©ai5»*lBiO*-a:S?3l^'PI»'\»»LTt^*, * £ T? if 
0 m V fc 6 X 5r y -tr >y h (OfcTS) L T , Y £ 1 ii ^ "T o 126 a, ^SSt/H?SII© 
# © K TO EI TJ & £ o C © m ic m ■? <k 5 ic , $fe -T A SI © # fltff b ;!/ A (c # <§• 

l) *o^5„ c©BT»fi-fe;l/<DltM : 'te»V'»'rv^*«<^lSK:tt#iajSic#^*W»s io 
o r. © # *f £ r*i^>h#^j tbTK*T6<, 

[ 0 0 4 9 ] 

87B> #*fftn/o*<Qi§»e©ttfliaT?ii54. Jioiafc^-r<t3fc, # ji -tr ;i/ b 

(£©*§-&, 1) iiSE-b;Kcia!^nT^S # £ US ^ , ft S 
0#§05%-#'h?l»#? ( c © tl , 1 ) * f\T it S „ 

I8tt, «lf-fe;i/C©««K0#-i§S€<0SiWBn?**o c © 0 1 >Tn -r <fc a fc: , m. ft -b ;P C 
©*!-£, a (e:©«£r, i) tfWt^tiT^sl^, »»-b>i/ WWteH 

K:a5SWiSlc©*#^ ( c © » ■& » 1) £rotf;g> 0 $ ^ fc ^ fc © T* r^^vhS^j 
SSCff 2tt8. IE,' I" ffi ffl » # J tLT2«EttS. 

B9ii, &mftt ftsD<D&<Dm^WLfe(omwmT$>2, a % is > b mm& 2 1 a b> & w 20 

, £ © m K ?r;~r <fc 5 t x Pigb/l/A, B, Ctii'SSShTOS-b^iii^SC?, c <r 

r2->ij m&ffittzmm Ltfe < . 
[00 5 0 ] 

H9CT=IBTAUi'htl 1 tR** 1 , 2 (i Stf © t £ 3 X* {& ffl L T V* S ~«J flltt # * 3 «, 

tfs^o ^©fc#>, sa*up<Dfc«i>k:fi!fflw*A^f5f#*i?^% r{(e^i^»n^j t its 

Olfi-b^D, B ^ 3 O © TR jS ^\ © # « 5^ Jg ^ nj ^ , <T ± © IB ^ © * ^ TO ft § o 

t7ht5„ £ eta 1 -o©^i^b;l/crt{c^-ti^n#^^Mtt#x.^ £ tic L, ± © 5 
0©%^b;l/E, F, G , H , I X 5 O m X , *U>h##til<0**«*^ ft ffl * # 

^ a 7 ic ft s o 

[ 0 0 5 1 ] 

?l J « LSI 0 fc # ^ # if p> ti r v 3 -b ;l/ ft ^ fc «6 , ± T © H © # ^ B ^ TO © S * t ft 

§UtS5„ 40 
Ml 2 14, fr L^**JH!/I/ KAO#§oiB£OSiHT?*5, ^Ptl?-b;l/KB, S O tc 
^ m 1$ b v l-?nt^«*^W-tr;K v It PitiWK ^ k: S sf b >y ^ntt,>l)« 
ft b ;l/ # ft L ft ^ * s * U > h S ^ (<!©*#, 8 ) ^*7ht5 0 * C © R$ JiS T* 

t>ft 

[ 0 0 5 2 ] 

Hi 3 f± , «S 0 © b ;!/ © S M © St TO Hd T? S * . £g 0 © -b ;l/ tc Jt b T 4- $ Tf © « t n 
71/ ( <D ]H jfi ) tS§*fifit5:ti 1 T'tft. 

Hi 4 f± , ^^^»©>SI0©f4^e.^TO<BRff'\©#^#lt©fiTOHt?feSc IS ^ fflf * © # 50 
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[ 0 0 5 3 ] 

£SSK ZSlO-fe^Cfcf Bt§„ # ^ flJ! © IB /£ tt fe± £: £r ± co 2 & "Z? & 3 0 d 

© 5 13 £ .h © IB j£ ti , l^®IMjS2®R(f©5^M-7? ( £ T © M ) Icilfft 7 F JtlTJJ 
0, ^© 2 IK j£ M •£ ft ± fc: ItWmti&m^o Lfttf-oT, C © 2 JIj£fi [HI 15 ^ 

[ 0 0 5 4 ] 

*T±©IB£&, »»MjS 2 »0f (5fe±ti-r UOXf'? ^T#^«>tttt6ftft) ft 5 

m \c m m t % c 1 1 * s ft * , * © s ^ « it «• e> n * ^ a 

[ 0 0 5 5 ] 

& 7 ic mm -fe ;l> * ffi ^ 5 o feM, *i ® #> ± , ±©3o©^;l/F, J , KTMSr^WlTStf 
s S^tfotf 6ftTi^SrBj£li£*4i6±©-fe/b K (#^8) © * 1? * 3 „ ^-3Td<D#^ 

£ -fe y h -r ^ o 

[ 0 0 5 6 ] 

[ 0 0 5 7 ] 

c © -tr ;l/ E t? # ^- o ft 6 ft T ft <^ IH jS (i ± © Bf © * Tf c © M ^ t tt W Wf j& £ o 

T v 3 o c © -tr ;V E t? 0 © IB jS fc it ± X 1 ^ -fe >y h £ ft T 0 c © -tr ;l/ »c (i -tr ;V i*j Si 

©IB^fc€>fifi©IHj^tlHIi: 1 ^-fe>y htS„ 

/J> £ ^ -tr ;l> co 5 % , £f I: © *fe ;U G co # ^ m ffi & 'n © S M o 

jfC * S o «BrjSO«9T^ai-^(iIjS&«WtSRSt;l/i:oi:b«)(pe)8 5'fe>> h "T ft 
if J: ^ d i: t> ft % ( £ ± © IB £ « ± & v « ;£ © -tr ;l/ © IB £ 6 « tW , * ± © US -£ « # # 
^ -fe «y h ? ft ft |BJ - -tr ;l/ © ± © ]M ^ e. ^; « ± co -b ;b ^ 6 ) „ 

[ 0 0 5 8 ] 

ft fe , -t ;i/ rt a © ffi ii , m±.wm&<Dm&fr *> , c © -t ^ g i? n§ - * s§ * s o ^ r & t 

© Jl t S 0 co m *S A' 5 |BJ - t S ft 3 t It ^ X ft ft 46 , 1 (± W «■ ?> ft ft V> 0 T © 
SWjSH:* ^JKfiStf 36 2, ft 36 (c c © ^0 ^ ffi H © T 0 . mm-tfr 

0 KT Cffi©lft*^tt8#(0«K©^lft<DfB«3?i(«J!£^©"T*Cl©lljStt8#fc^«>S„ 

^S5A'14<on, ^ © /h S ^ -fe ;b © f i> {c ffi B t* S J; 5 »c n v ^> ffi ui *r s m tc ft 

[ 0 0 5 9 ] 

01 5 * x°T*m& Lit /cfits t) ©-fe;i/©mjs^^^2» c t ic <t o , m%-e>ftwic{si. 
&-r^ft46#^^ ! tf^-r§<i t«i?«4t\ 

0 1 7(4, (M^ft P©gP^TS ^ 1 , !Bo»»«n««2#i:LT^ 

S ) t*$5o 

[ 0 0 6 0 ] 

0 1 8 it , »4rtfiiJ©##©^5£©lfiW0T**So IH^afcftH-ri.c C © IR a it O ft 
f-b/l/AOSlicSI-TSo c:©^^r^tySf©Wffil©-fe^tffi©4a©IR^bfcaBb, =t 

co 4 w jS b ^ m ^ a **ft : en9itt}mvi&&o cntbcomtK t cm (suf - ^ ) an ^ 

^Lft»fttf*©l«©5tfca&*TI|jSb tKjSat4raClS«k:M-rac ttft5©T\ 
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[ 0 0 6 1 ] 

4 hj& ^ tfe t s'j « tt *e * s * © -t ;i/ © fts © o a ff eg (i»t;v*o4ft*tffia 
fc«*«stf, ra — fe * ma 

Sl 9tt, ?JID©Jj(j&©#^i*^©§if!l30Xfe3o o ^ g -tr ;1/ A £ © mic fe -5 IB a © # 
Ml m&#/h-fe;l/ftttT-, TO&©^MMI$^3 fttf xJK#lcg5 D ©TO 

4 * , * n w it t. m l ft * & m ic m m s ti -r , * is hjj o s © it mm. l a ^ m m x a * & 

M X # -5 C h It >m m X fe 5 o 10 
[ 0 0 6 2 ] 
[MOM] 

J:^Lfe/tcf8«0^ffi{c iftS, -tr;l/^>*ijx f v 7 (B) ft ^ T O ^ V * 1 2$r±& 
5 1 ? W- ffi AUfl £ -T 3 IS # {* -fe ;l/ l 3fc^»iJL, -tr ;l/ E # X t- >y zf (C) XtJ-»I $ ftft#-fe;V 
*£W-fe;i/ i 3 a l 3btfcK»t40t?> — ^ i 2 

<0*fl»***oTfc, ;!/ 1 3aX«Mt;H 3 b fc & f> $ tl S . 
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